This chapter traces the origin of the modern university and its role in economic growth and development. From institutions primarily concerned with reproducing existing knowledge, universities have evolved into a crucial element in the advancement of the knowledge society by providing education, research, and third mission activities. With the recognition of the endogenous nature of technological progress in mainstream development theory, the importance Arocena, Göransson, and Sutz
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emphasis on top-down management, external representation on boards, productivity measurements, and activity-based financing.
Of these, the significance of the rapid expansion of higher education cannot be overemphasized.
The higher education system has been deeply affected by the massification of the universities in the North from the 1960s to the end of the twentieth century, and later for transition economies and other countries. As an example, enrollment in higher education in China expanded from 3.4 million students in 1998 to over 21 million in 2010, a six-fold increase in just over a decade (China Statistical Yearbook) . Such massive expansions have brought with them a host of new demands and new realities for the university system to deal with.
The impressive growth of the higher education system has been accompanied by an equally remarkable change in the gender balance. Women's enrollment in higher education has expanded rapidly, and today more women than men are enrolled in higher education around the world.
According to UNESCO (2010) , the gender balance in enrollment in higher education has shifted from men, who historically have comprised the overwhelming share of students, to women, who today have an advantage in terms of level of participation. In the Americas and Europe, the
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Page 14 figure is as high as 25 percent greater participation by women. While a number of countries in Africa and Asia have yet to achieve gender parity in enrollment, they have nevertheless experienced a steady increase in female enrollment.
What explains this rather rapid change? UNESCO (2010) notes that affirmative action policy or legislation mandating women's participation in higher education remains relatively rare. Instead, this phenomenon seems to reflect changing values and attitudes toward the role and aspirations of women in society, stemming in part from global social movements that emerged in the 1960s.
However, almost all over the world, higher enrollment and graduation levels on the part of women have not led to a leveling in their career prospects. In many countries, the rise of women's enrollment is more pronounced at the undergraduate and master's level, but has not translated into greater participation at the doctoral level, nor in the formal research and development (R&D) workforce (UNESCO 2010: 77) . To some extent this gap may simply reflect the time lag needed for a new generation of women to progress through the education system. Yet there is no doubt that substantial barriers to women's achieving higher degrees and employment exist. At the same time, enrollment rates also suggest both different alternatives in
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The demands on universities for greater relevance for society have grown over time as increasing public funding has turned universities into institutions open to everyone, not only the privileged few. The growing demand is the result of mounting external and internal pressures on universities to redefine themselves in an increasingly integrated, competitive, and globalizing world and to take on a multitude of new challenges, including outreach functions and technology transfer activities.
With the demise of the linear model of innovation (the notion that technological progress and innovation expand in a linear relationship from basic research to industrial applications), universities are charged with taking on a more active role in technological development and university-industry relationships. Research policy measures to support this development have been enacted in a number of countries, most famously through the Bay-Dole act in the U.S. in 1980, which granted universities the intellectual property rights to inventions resulting from federal government-funded research. Moreover, universities are under pressure to provide industry with an increasingly specialized workforce, to comply with the students' demand for
Chapter 34 Page 16 relevance in education and good prospects for finding a job after graduation, while at the same time addressing pressing social, medical, and other ills. This has prompted scholars like Burton Clark to declare that the university as an institution is facing a crisis where demand outruns the capacity of the universities to respond (Clark 1998) .
How have the universities responded to these challenges? The reaction from universities to the call for more relevant and deeper interactions with society differs considerably between countries. Modern universities have evolved to include all three tasks of universities (education, research, and "third mission"), but how they do it is path dependent and does not follow any "best cases" or standard models (Science and Public Policy 2009). A common trend appears to be that in countries devoting a high share of resources to R&D, the third mission of universities is narrowly interpreted to mean transfer of technology from university to industry. Conversely, in countries with fewer resources available for R&D, the third mission is more likely to include a broader societal involvement (Göransson and Brundenius 2011). Thus, the more money a country spends on R&D, the more the universities tend to become focused on industrial development and competitiveness, much in line with Müller's characterization of the "university of calculation" discussed above.
models involving private-public partnerships, the creation of entrepreneurial or specialized universities, large-scale excellence-driven environments, or the concept of developmental universities, more in tune with supporting the social and economic development of a country.
Pioneering work by Rosenberg and Nelson (1994) shows that entrepreneurial managers in various industries tend to value more the advance of knowledge in scientific fields than the concrete university research results obtained in the same fields. In a Humboldtian perspective, linking teaching with cultivating knowledge helps to develop creative thinking and problemsolving capabilities.
The innovation potential of a firm is based on its "absorptive capacities" to recognize the value of external information, assimilate it, and use it; such capacities are highly dependent on knowledge previously accumulated by the firm; accumulating advanced and sophisticated knowledge requires an internal team of scientists and technologists who are at the same time highly competent in a variety of fields and well acquainted with the different aspects of the firm and its external relations (Cohen and Levinthal 1990: 128, 135 The preceding overview of the role universities really play in innovation activities tends to be corroborated by innovation surveys. Such surveys have an important feature: they offer an overall view of the innovative behavior of the productive sectors of a country. Although they do not fully capture the complexity of the special relations that some sectors-pharmaceuticals, for instance-hold with universities, they do provide a global picture of the interactions that firms in all sectors maintain with external knowledge and information providers. In spite of several differences, surveys tend to show three similarities between countries: i) firms are much more engaged in expenditures devoted to internal R&D than to external R&D; ii) firms rely heavily on clients and suppliers, as well as on internal sources, for innovation-related information; iii) only a
Chapter 34 
Universities in development theories
The role of universities and higher education in economic growth and development is historically closely connected with how science and technology are perceived in society. As discussed above, the Humboldtian ideal of seeking knowledge for its own sake and for personal development was long the norm in academia. New knowledge was basically a luxury item produced in the proverbial ivory tower. Accordingly, universities were perceived as playing only a marginal or indirect role in economic growth and development. Even with later recognition of the importance of knowledge production, scientific progress was long conspicuously absent from mainstream economic growth models or was considered an exogenous factor taking place emerged late as an explicit topic of interest.
Mainstream economics has primarily been interested in problems associated with making optimal use of given resources at any point in time, not with dynamic adjustments caused by the application of new knowledge. The allocative mechanisms and the static efficiency of the economic system have thus tended to attract more attention than the structural changes and dynamic performance. This is perhaps surprising given that the writings of classical economists in the nineteenth century, as well as pioneering research in innovation-based economics by Joseph Schumpeter, pointed to the importance of technological change in economic growth. As early as the 1950s, Robert Solow demonstrated in economic models that the production factors of capital and labor accounted for only a small part of total economic expansion, and that technological progress was in fact driving economic growth (Solow 1956) . So what does this mean for how universities and the knowledge they produced were regarded in development theory? The inability of economic models to explore the origins of growth obviously has had practical implications for development agencies and policy diffusion organizations in their strategies on universities and competence building in developing countries.
According to the prevailing economic development theories, should the limited resources available be allocated to long term capacity building in higher education, or would alternative strategies be more efficient?
In terms of understanding the role of science in development, the dominant paradigm since the Second World War has been the modernization theory. This theory has in different ways guided the strategies pursued by international organizations and the donor community, and thus the conditions in which universities in developing countries were to function and evolve. The modernization theory widely held the view that, although the application of science was instrumental in development, universities and higher education in developing countries could not
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function as a credible source of new technology; they were either not sufficiently advanced or disconnected from society. Instead of building local capacity through higher education and research, the needed knowledge could preferably be imported from more advanced countries.
Higher education was not perceived as particularly relevant to solving the pressing needs of the developing world.
In its extreme, this view culminated in drastic and crippling cutbacks to the higher education come from donor sources, and in Mozambique that share is over 70 percent. While this development undoubtedly reflects a much-needed injection of research funds, the resulting dependency also raises issues of who determines the research agenda.
For universities in developing countries, it is often still an uphill battle. Competence building is costly and takes a long time, often without any tangible or immediate results. As in the North, pressure for relevance and high quality is increasing from funders and society at large. Carden (2009) identifies a number of features that effectively hinder universities from producing relevant and timely research results for evidence-based policy making and weaken the links between the university researchers and policy-makers: there is high staff turnover and brain drain in research organizations, policy-makers lack confidence in their own researchers, researchers in development often lack hard data, Southern countries too seldom share research among themselves, demand for research can be low, and researchers sometimes must construct their own research-to-action machinery.
Addressing these issues is a formidable task for the political as well as the academic system in developing countries, but history shows that it can be done and that investment in higher education and research can yield high dividends for development and economic growth.
Chapter 34 Page 28 socially relevant knowledge demand should be a fundamental aim of developing policies in general. The contribution of universities to fostering and meeting such demand can be seen as a main clue for strengthening their developmental role.
The Humboldtian notion was both an ideal type à la Weber and a normative project. Real universities are heterogeneous and ever-changing organisms, where the combination at a high level of teaching and research is seldom the only game in town; but approximations to the ideal type could be found in practice and the project was to enhance them. Something similar happens with the notion we are discussing: it would be a good thing if relevant traits aligned with the idea of the developmental university were detected and fostered in existing universities.
If a trend toward the emergence of developmental universities can be detected, the best traditions of universities as learning communities that share some values are not doomed to vanish, as will happen if the forecast of the "university of calculation" is justified.
Developmental universities ought to achieve a fine tuning between traditions that are worth keeping and new features that are worth taking on board, between long-term commitments to knowledge and immediate involvements with society. That cannot be achieved in isolation or by imposition: it can only grow out of multiple and respectful dialogues within universities, and between universities and widespread social actors.
In 
Expanding the developmental role of universities
The above stated general questions lead us to consider a number of issues of descriptive and prescriptive interest, because they can be seen both as indicators of what is really happening and as goals for policies. Let us mention some of those issues, stressing in each case some aspects that can be seen as indicators of how "developmental" a given university is becoming, so they deserve special attention both from researchers and policy-makers.
Closing the enrollment gap
Ten years ago the World Bank (2002) pointed to the damages for development stemming from the "enrollment gap" due to the different rates of increase in tertiary enrollment between North and South. To close this gap, the generalization of advanced life-long education is needed.
Almost by definition, permanent education has to be permanently connected with working activities. In connection with this issue, at least three aspects deserve close examination: a) How can universities cooperate with other institutions and agencies to create a wide and diversified system of tertiary education that offers learning opportunities to the majority of the population? b) What efforts are being made, at practical and theoretical levels, to cope with the fundamental challenge posed by life-long education: offering advanced education to people of different ages and backgrounds?
c) To what extent does tertiary education employ the human and material resources available in the best ways for socially useful production? issues of great importance for development should enter the pipeline of academic research. The content of such a pipeline emerges from academic research agendas, which are shaped by different factors, including the academic reward system. The evaluation of academic work follows more or less common criteria and procedures around the world. The justification for using similar criteria in widely different contexts has its merits: it is intended to assure suitable and consistent standards of quality for academic work.
However, this formal homogeneity also has significant drawbacks. One of the most serious relates to evaluations heavily biased toward publication in international journals, thus shifting the research agendas of the South toward the study of problems highly ranked in the research agendas of the North, although priorities in many cases are different. This is why promoting the developmental university includes changing the academic evaluation system to encourage dedication to local needs. High-quality research devoted to problems of local relevance, regardless of their international acceptance or impact, should be rewarded by monetary or careeradvancing means. That requires avoiding both international isolation and subordination; as well, discussing different approaches and seeking cooperation at the international level should both be promoted. Strong research groups identify their own problems and are able to cooperate with
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Example of a program inspired by the notion of developmental university
Thinking of innovation policies as social policies implies a radical shift not only in the innovation policy agenda, but in the research agenda. In Uruguay, the research council of the public university attempted to foster such a shift through a call for research projects that would contribute to social inclusion by addressing problems that prevent marginalized people from achieving a better quality of life (defined by actors outside the academic realm), and that involved commitment from others to implement the results of the project. Three rounds of the call were made, leading to thirty projects.
Researchers found the program difficult to grasp, as they were accustomed to working from the supply side, that is, they tended to identify "their" own problems. This program required them to work from the demand side, on problems identified by others. This led to two difficulties, the first of which was to transform needs into demands. When an actor voices a problem (in effective demand in economic terms. Several problems of social inclusion do not have a voice or the actors able to voice them are weak or isolated, making it particularly difficult to detect demand. The second difficulty relates to demarcation (Alzugaray, Mederos, and Sutz 2011) . Some projects failed to achieve the aimed academic results: this was a research failure. Other projects represented a program failure: they should not have been supported in the first place.
Learning from these experiences, successive calls were modified to make the requirements more precise and to try to eliminate confusion.
Some successes were notable. A first group can be labeled "new research results available," such as cheap artificial skin made from collagen-rich bovine tendon, and an alternative strategy to communicate health messages to very deprived teenagers and young women. A second group consists of "new research results that are in use," such as software to analyze digital images of working in the university public hospital. A third group is "capacity for future inclusion."
It is unrealistic to expect to solve complex social problems in one step. Yet some projects served as laboratories for gaining experience in dealing with social problems, which later contributed to policy. For example, a team supported in 2003 that evaluated the nutritional impact of the food given to children in public schools subsequently helped shape the Uruguayan government's National Social Emergency Plan.
Such programs offer lessons on how to stimulate more meaningful dialogues between communities (or those that act on their behalf) suffering from different forms of social exclusion.
The lessons include an assessment of the difficulties involved in scaling up the program into a demand-side innovation policy at the national level. One difficulty is the weakness or nonexistence of research units in different spheres of public policies or public enterprises, which considerably complicates the detection of such demand. Another difficulty is the isolation of the different research and innovation support programs at the national level. The consequence is that projects cannot easily evolve, for instance starting at the research stage in the university and continuing at a development and scaling-up stage through a different national program.
Conclusion
Promoting research in support of development-understood as a process whose aims are the expansion of freedoms and the betterment of human life-shapes a mission for universities. Such a mission, as this chapter has argued, is particularly important in developing countries, given that new knowledge and innovation are needed to find solutions to issues that hinder the social inclusion of vast parts of the population.
This mission need not be seen as opposed or contradictory to the contribution to expanding knowledge or interacting with productive actors to enhance their economic performance.
Cooperating with development requires first-rate knowledge production capabilities to address problems of social exclusion, given that new heuristics are often needed to solve them.
Cooperation with productive actors, besides its intrinsic merits, is also needed to foster development and social inclusion. This is so because solutions need to be developed at scale in order to be realized and implemented, something only productive actors can do.
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Universities are accustomed to rewarding the advancement of knowledge. In recent times several mechanisms have been devised to reward the university-productive actors relationships or, moreover, those university actors who become directly entrepreneurial. Contrastingly, the academic reward system has done little so far to recognize research devoted to fostering development. A different metric is indeed needed, given that academic papers in this area will probably not be produced at the usual rate, and patentable results will hardly follow from these R&D efforts. However, promoting research in order to cooperate with development can be highly rewarding both in intellectual terms and in social terms.
The conjecture that developmental universities may exist as communities with some shared values and a specific role in society is partly based on another conjecture: that many researchers really want to be as socially useful as possible. Studies of academic diasporas have shown that the motives for returning to their home country for people able to get a very good university position abroad often relate to a feeling of social usefulness. Such a feeling is also valuable for university people who work in the challenging conditions of developing countries. Social usefulness, though, is related not only to individual will but to the institutional building of conditions that allow people to put their knowledge at the service of social goals. This is a main justification as well as a main challenge for developmental universities.
